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© Apparatus for connecting semiconductor devices to wiring boards. 



© An apparatus for connecting a semiconductor 
device having multi-electrodes at small pitches to a 
wiring board in such a manner as to secure the 
alignment between the electrodes and the wiring 
patterns, the chips being secured to the wiring board 



with an insulating resin of a photo-setting nature. The 
apparatus eliminates the necessity of using heat or 
supersonic waves, thereby reducing equipment 
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Apparatus for Connecting Semiconductor Devices to Wiring Boards 



BACKGROUND OF THE INVENTION 



1. Field of the invention: 

The present invention relates to an apparatus 
for connecting semiconductor devices, such as LSI 
chips, to a wiring board, wherein the semiconductor 
devices have highly dense electrodes for gate ar- 
rays and microcomputers. 



2. Description of the prior Art 

To explain the background of the present in- 
vention, reference will be made to Figures 1a, 1b 
and 1c: 

For connecting LSI chips to wiring boards 
many systems are known and used, such as wire 
bonding, flip chip bonding, film carrier bonding. 
Figure 1a shows a typical example of the wire 
bonding system. 

Under the wire bonding system wires of Au Al, 
eta and conductors 75 are individually connected 
to the electrodes of Al of an LSI chip 71 and a 
wiring board 74, respectively, by use of bonding 
capillaries 76 permitting pressure or supersonic 
wave oscillation to be applied. Figure 1b shows the 
flip chip bonding system, under which the conduc- 
tor 75 of the wiring board 74 is provided with 
solder pedestals 79 and the LSI chips 71 are 
provided with bumps 78. By using a bonding tool 
77, which permits heating, pressuring, and sucking 
of chips, the pedestals 79 and the bumps 78 are 
bonded to each other. Afterwards, the reflow of 
solder is effected. Figure 1c shows a film carrier 
bonding system, under which the inner lead 82 of a 
film carrier 81 is bonded to the bumps of Au of the 
LSI chip 71 by heat and pressure. 

Another bonding system is disclosed in U.S. 
Patent No. 4,749.120. According to this prior art 
method an LSI chip is placed face down and fixed 
to a wiring board with insulating resin of a photo- 
setting nature. Referring to Figures 2a, 2b and 2c, 
it will be more particularly described. As shown in 
Figure 2a, a wiring board placed on a wiring board 
setting stage 93 of metal is coated with insulating 
resin 90 of a photosetting nature. The bump elec- 
trodes 76 of the LSI chip 96 are aligned with the 
conductors 91, and the chip 96 is mounted on the 
wiring board 92. Then a pressing tool 94 is placed 
in contact with the chip 96 under hydraulic pres- 
sure. In this way the chip 96 is pressed against the 
wiring board until it comes into contact with the 



wiring board, during which the resin therebetween 
is squeezed and spreads out At this stage ultra 
violet rays 95 are injected so as to harden the 
resin. Then the pressure is released as shown in 

5 Figure 2c. and the resin is allowed to harden to 
form a bed in which the bump electrodes and the 
conductors 91 are embedded together. 

The conventional systems described above 
have the following disadvantages: 

io (1) The wire bonding system consumes time 

and labor, particularly when a number of pins are 
used, because of the necessity of connecting the 
wires individually. This reflects in the cost In addi- 
tion, the bonding capillary 58 must have a certain 

75 degree of strength, and because of this, the size 
cannot easily be reduced. The resulting minimum 
pitch is about 150 microns, which is not suitable for 
LSI chips. 

(2) The flip chip system must heat the bond- 
20 ing tools 77, 80, and the heat is likely to damage 

the LSI chips, particularly the film carrier bonding 
system requiring a high temperature in the range of 
300* C to 500* C. As a result the bonding tool 80 
must be made of a material safe from deformation, 
25 elongation or contraction due to high temperatures 
heat Such materials are expensive. As a whole the 
production cost is increased. 

(3) The maximum connecting pitch of the flip 
chip system is 250 um, and that of the film carrier 

30 system is 100 um. These systems are not suitable 
for a highly dense connection. 

(4) Each system requires extra equipment 
for example, the wire bonding system requires a 
die bonder and a wire bonder, the film carrier 

35 system requires an inner lead bonder and an outer 
lead bonder, and the flip chip system requires a 
flip chip bonder and a reflow furnace. In this way 
each system requires at least two kinds of equip- 
ment which reflect in the production cost 

40 The micro bump bonding system has the fol- 
lowing disadvantages: 

(1) Since the wiring board setting stage 93 is 
made of metal, it is difficult to secure a flat sub- 
strate surface. Owing to the uneven surface, the 

45 pressing force is unevenly applied to the bumps of 
the chip 96, thereby leading to defective connec- 
tions. 

(2) Since the LSI chip is pressed by a hy- 
draulic cylinder, the applicable load is limited to a 

so range of a to 5a, where the a is the value of the 
minimum applicable load. As a result the applica- 
bility of this system is limited to a particular num- 
ber of the electrodes of an LSI chip and its size. 
This system employs a cam for reducing an impact 
upon the LSI chip, but the use of a cam is disad- 
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vantageous in that it must be replaced so as to be 
in agreement with the thicknesses of the wiring 
board and the chip. The frequent replacement of 
cams retards the production. Since the pressing 
tool 94 is stationary and lacks flexibility, it is dif- 
ficult to adapt to varying conditions; for example, 
when there is any disaccord between the LSI chip 
and the pressing tool because of unevenness 
present either in the wiring board or the wiring 
board setting stage or both. The pressing force is 
unevenly applied, thereby causing defective con- 
nections. 



SUMMARY OF THE INVENTION 



The apparatus for connecting semiconductors 
devices to a wiring board of this invention, which 
overcomes the above-discussed and numerous 
other disadvantages and deficiencies of the prior 
ait comprises a first stage for setting a wiring 
board, a second stage for setting a semiconductor 
device, a container for storing an insulating resin of 
a photosetting nature, a vacuum collet for maintain- 
ing the semiconductor device, a monitoring unit 
such as a camera and a television for aligning the 
electrodes of the semiconductor device with the 
wiring pattern of the wiring board, a pressing unit 
for pressing the semiconductor device, a source of 
light for applying a light to the resin so as to 
harden it, a control for regulating the first stage, the 
second stage, the camera, the movement of the 
vacuum collet, the load of the pressing unit, and a 
period of time for which the light is applied to the 
resin so that the semiconductor device is secured 
.to the wiring board with the resin to effect electrical 
connection between the electrodes of the semicon- 
ductor device and the wiring board. 

In a preferred embodiment the first stage is 
made of a metal plate having a first recess on its 
first surface portion, the first recess having a 
groove on its bottom and an aperture having a 
smaller area than that of the first recess, a second 
recess on its second surface portion, the second 
recess including the first recess and having an area 
no smaller than that of the first recess, and a 
transparent place having an aperture aligning with 
the groove of the first recess. —~ 

In a preferred embodiment the transparent 
plate is a quartz plate. 

In a preferred embodiment, the pressing unit 
comprises a stepping motor, a ball screw, a first a 
second and a third linear guide and their mating 
sliding plates, a pressing head, a pressing spring 
and a spring for suspending the pressing head, 
wherein the stepping motor and the first and third 
linear guides are secured to a main body of the 



apparatus, and wherein the second linear guide is 
secured to the sliding plate for the first linear 
guide, and further comprising a first shaft above 
the sliding plate for the second linear guide, the 

5 pressing spring being fitted to the first shaft, the 
sliding plate for the third linear guide having a 
projecting portion with a guide hole through which 
a second shaft having a spring stop at its top end 
is passed, a spring disposed between the projec- 

io Hon and the second shaft for suspending the press- 
ing head so that when the stepping motor is driven, 
the ball screw lowers thereby enabling the sliding 
plate for the first linear guide, the sliding plate for 
the second linear guide, the sliding plate for third 

15 linear guide in the respective order. In this way the 
lower end of the pressing head comes into contact 
with the semiconductor device, and thereafter the 
sliding plate for the first linear guide continues to 
lower thereby to compress the pressing spring so 

20 as to apply a load to the semiconductor device. 

In a preferred embodiment, the pressing tool 
comprises a chip pressor having a semi-spherical 
surface portion and a flat surface portion which 
works as a press, and having a shaft perpendicular 

25 to the spherical surface portion. The pressing tool 
also has a receiving member for receiving the chip 
pressor, the receiving member having a semi- 
spherical recess having a radius no smaller than 
that of the semi-spherical surface portion of the 

30 chip pressor having an aperture with a larger diam- 
eter than that of the shaft of the chip presser. The 
shaft of the chip presser is passed through the 
aperture of the chip presser receiving member, and 
a projecting portion of the chip presser thereth- 

35 rough is fitted with a coil spring and the top portion 
of the shaft is fitted with a stop member having a 
diameter larger than that of the coil spring so that 
the chip presser is secured to the chip presser 
receiving member. 

40 in a further preferred embodiment the pressing 
tool comprises a chip presser having a semi-cylin- 
drical shape, having a cross-shaped flat portion 
which works as a press, and a round face portion 
having a shaft perpendicular to the cross-shaped 

45 flat portion. The pressing tool also has a receiving 
member for receiving the chip presser, the receiv- 
ing member having a groove in an aperture pro- 
duced in the bottom. The shaft of the chip presser 
is passed through the aperture of the receiving 

so member, and a projecting portion of the shaft 
therethrough is fitted with a coil spring, and the 
shaft is provided with a stop member having a 
diameter larger than that of the coil spring so that 
the chip presser is secured to the chip presser. 

55 Thus, the invention described herein makes 
possible the objects of (1) providing an apparatus 
for connecting semiconductor devices to wiring 
boards which is capable of carrying out the steps 
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of coating UV resin on LSI chips, aligning the 
individual LSI chips with the wiring patterns of the 
wiring boards, pressing the LSI chips against the 
wiring boards, and hardening the UV resin without 
requiring any extra equipment even if the LSI chips 
have any variation in size and thickness, (2) secur- 
ing electrical connection between the LSI chips and 
the wiring boards, and (3) eliminating the necessity 
of employing equipment for generating heat or 
supersonic waves, thereby reducing the production 
cost 

BRIEF DESCRIPTION OF THE DRAWINGS 



This invention may be better understood and 
its numerous objects and advantages will become 
apparent to those skilled in the art by reference to 
the accompanying drawings as follows: 

Figures 1a, 1b and 1c are respectively sche- 
matic sectional views showing different aspects of 
the conventional bonding systems; 

Figures 2a, 2b and 2c are schematic sec- 
tional views showing the steps of connecting a 
semiconductor device to a wiring board under the 
conventional micro bump bonding system; 

Figure 3 is a perspective view showing an 
entire apparatus according to the present invention; 

Figures 4a to 4g are schematic sectional 
views showing the steps of connecting a semicon- 
ductor device to a wiring board according to the 
present invention; 

Figure 5 is a perspective view on an en- 
larged scale showing a regulating tool; 

Figure 6 is a cross-sectional view through a 
wiring board setting stage; 

Figure 7 is a cross-sectional view through a 
pressing unit; 

Figures 8a and 8b are perspective views 
showing a pressing tool; and 

Figures 9a and 9b are schematic cross-sec- 
tional views showing the steps of applying resin to 
the wiring board according to the present invention. 



DESCRIPTION OF THE PREFERRED EMBODl- 
MENTS 



The first embodiment of this invention will be 
described with reference to Figures 3 to 9: 

As shown in Figure 4a an LSI chip 26 on a tray 
2 placed on a supply stage 15 is sucked by a 
collet 3 which is shifted to over an alignment robot 
4. Hereinafter, the LSI chip will be referred to 
merely as chip. At this stage the alignment robot 4 
is shifted to a regulating tool 17, and as shown in 



Figure 5, the regulating tool 17 follows the contour 
of the chip 26 so that the primary alignment is 
effected. Normally the tolerance of the contour of 
the chip 26 is ±10 u, and therefore that of the 

5 primary alignment is ±15 n. As shown in Figures 
4b, 4c, and 4d the alignment robot 4 is turned up 
side down, and lowers until the chip 26 comes into 
contact with UV resin 28 in a unit 12. Then the 
alignment robot 4 rises up. A small amount of UV 

w resin 28 sticks to the chip 26. The sticking amount 
of resin is adequately adjusted by controlling the 
storage of UV resin 28 in the unit 12. Normally the 
amount of UV resin is 10 to 50u deep in the unit 
12. 

T5 Subsequently, a glass stage 9 having a wiring 
board 29 of quartz glass moves to a place where a 
camera 11 is located for aligning the chip 26. At 
the same time the robot 4 moves near to the chip 

26 on the wiring board 29, and then lowers. The 
20 gap between the chip 26 and the wiring board 29 is 

50 to 200a as shown in Figure 4e. Alternatively, 
the UV resin 28 can be applied to the chip 26 on 
the wiring board 29 in droplets from a dispenser 
nozzle 100 as shown in Figures 9a and 9b. In this 

25 case the robot 4 turns up side down and moves to 
the chip 26 on the wiring board 29 without allowing 
the UV resin 28 to stick to the chip 26. The glass 
stage 9 is located in its proper place, more specifi- 
cally on a metal wiring board setting stage 18 

so having a recess, and moves by means of an X-Y 
table 19. The camera 11 monitors bumps 27 of the 
chip 26 and wirings 30 on the wiring board 29 from 
below the glass state 9 and displays them on a 
display 1. Then, a manipulator 20 on an operation 

35 panel 14 is operated to enable the robot 4 to move 
along the X-axis or Y-axis or at 0 so that the bumps 

27 of the chip 26 and the wiring 30 are aligned with 
each other. After the alignment is effected, the 
robot 4 descends until the bumps 27 of the chip 26 

40 come into contact with the wiring 30. Then the 
state of vacuum is stopped so as to release the 
chip 26 free from the collet 3, and the robot 4 
ascends to return to Its original position. As shown 
in Figure 4f , the UV resin 28 sticking to the chip 26 

45 or the surface of the wiring board 29 spreads 
around the chip 26, and the chip 26 is provisionally 
fixed in the viscous UV resin setting stage 18 
moves in accordance with the movement of the XY 
table 19 until the chip 26 on the wiring board 29 

so moves immediately under a pressing tool 24. The 
tolerance of the gap between chip 26 and the 
pressing tool 24 is roughly a few microns. 

The stepping motor 21 is driven to enable the 
pressing tool 24 to descend until its bottom comes 

55 into contact with the back of the chip 26. With the 
pressing tool 24 keeping contact with the chip 26, 
the stepping motor 21 continues to be driven and 
causes the pressing tool to descend so as to 
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increase the pressure on the chip 26. In this way a 
spring 22 is compressed by a given amount As 
shown in Figure 4h the UV resin 28 spreads out of 
the gap between the bumps 27 and the wiring 30. 
While the chip 26 are being pressed by the press- 
ing tool 24, the UV resin 28 is exposed to UV rays 
31 so as to allow the resin to harden. The UV resin 
28 is subjected to contraction so that the bumps 27 
and the wiring 30 are joined to each other after the 
pressure is removed. As a result, the bumps 27 
constantly keep contact with the wiring 30. The UV 
rays 31 is injected from a source of light 7 shown 
in Rgure 3 to below the glass stage 9 through an 
optical fiber 23. As shown in Rgure 4g, when the 
injection of UV rays 31 is finished, the pressing tool 
24 rises, thereby releasing the chip 26 from pros- 
sure, in this way the electrical connection between 
the chip 26 and the wiring board 29 is finished. 

In order to increase the productivity by auto- 
mating the above-described procedure under the 
control provided by a control circuit, the collet 3 
catches the subsequent chip 26 immediately after 
ft has passed on a previous one to the alignment 
robot 4, and again moves to the alignment robot 4 
to pass on a fresh chip 26 onto it After the align- 
ment robot 4 passes on the chip 26 to the wiring 
board 29, it returns to its original position where ft 
receives the chip 26 conveyed by the collet 3. 
Thereafter, the same procedure follows. In the illus- 
trated embodiment the pressure is given on each 
chip but ft is also possible that a plurality of chips 
26 are provisionally bonded to the wiring board 29 
by the viscous UV resin 28, and then they are 
subjected to pressure and exposure to light at the 
same time. 

The alignment between the chip 26 and the 
wiring board 29 can be automated by the provision 
of an automatic .detector. The mounting and de- 
mounting of the wiring board 29 on and out of the 
glass stage can be also automated by the provision 
of an automatic conveyer. If the wiring board 29 is 
made of opaque material such as ceramic, the 
optical fiber 23 may be located adjacent to the 
pressing tool 24 so as to inject the rays from the 
side of the chip so that the UV resin can smoothly 
harden. 

Referring to Figures 6 to 8, the wiring board 
setting stage 18, the pressing unit 6 and the press- 
ing tool 24 will be described: 

First the glass stage 9 will be described by 
reference to Rgure 6, which Is a cross-section 
through an assembly of the glass stage and the 
wiring board setting stage 18 taken along the line 
a-a' in Rgure 3. The wiring board setting stage 18, 
which is made of stainless or the like, is fitted with 
the glass stage 9 of quartz having a good optica) 
permeability. The glass stage 9 is secured to the 
wiring board setting stage 18 by a fastener 60. The 



wiring board 29 is fixed in a vacuum produced 
through a vacuum hole 33 In the glass stage 9 and 
a groove 34 in the wiring board setting stage 18. 
The wiring board setting stage 18 is fixed to the XY 

5 stage at an opposite place 18' to where the glass 
stage 9 is located. The UV rays are injected 
through a hole 35 produced in the wiring board 
setting stage 18 through the glass stage 9 so that 
they reach the wiring board 29. 

10 Referring to Rgure 7, the pressing unit 6 will 
be described: 

The stepping motor 21 is driven to rotate a ball 
screw 37, thereby enabling a head 38 secured to 
the ball screw 37 to lower. Following the head 38, a 

75 first sliding plate 43 lowers while ft is being sup- 
ported by a first linear guide 45 secured to the 
main body 36 of the apparatus. In accordance with 
the descent of the first sliding plate 43, a pressing 
pawl 39 comes into contact with an abutment 40 so 

2o that a pressing head 5 (i.e. a third sliding plate) 
lowers while ft is being supported by a third linear 
guide 41 to enable a lower portion of the pressing 
tool 24 to come into contact with the back of the 
chip 26. The stepping motor 21 continues to be 

25 driven so that the spring 22 is compressed so that 
the repulsive force of the spring is imparted to the 
chip 26. By adjusting the rpm of the stepping 
motor 21 the repulsive force imparted to the chip 
26 through the spring 22 can be controlled; in the 

30 experiments it was in the range of 0.1 to 60 kg. By 
controlling the speed of rotation of the stepping 
motor 21, ft is also possible to enable the pressing 
tool 24 to descend at a faster speed before it 
comes into contact with the chip 26 and at a slower 

35 speed thereafter, thereby minimizing the impact of 
the tool against the chip 26. 

Referring to Rgure 8a and 8b, the pressing tool 
24 will be described: 

When the chip 26 is rectangular, the pressing 

40 tool shown in Rgure 8a, and when ft rs square, the 
pressing tool shown in Rgure 5. The pressing tool 
shown in Rgure 8a comprises a chip pressor 62 of 
super steel alloy, a shaft 48 erected on the spheri- 
cal surface of the chip presser 62, a receiving 

45 block 50 having an aperture through which the 
shaft 48 is passed. The top surface 49 of the 
receiving block 50 is attached to the pressing head 
5. The bottom surface 62' of the receiving block 52 
is kept in contact with the chip 26, and the spheri- 

50 cal surface of the chip presser 62 keeps in line-to- 
line contact with the receiving block 50. If the chip 
presser 52 fails to be in accord with the longitudi- 
nal top surface of the chip 26, the disaccord is 
corrected by the receiving block 50 sliding on the 

55 spherical surface of the chip presser 52 imme- 
diately when the chip presser 52 comes into con- 
tact with the chip 26 so that the bottom surface 62' 
of the chip presser 52 rests on the entire surface of 
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the chip 26 to enable a pressing force to act evenly 
on the bumps 27 of the chip 26. 

The pressing tool shown in Figure 8b has a 
semi-spherical chip pressor 58 which has a shaft 
56 at its central portion passed through an aperture 
57. The semi-spherical chip presser 58 functions in 
the same manner as the chip presser 52 of Figure 
8a does, that is, the semi-spherical surface allows 
the receiving block 53 to roll thereon so that a 
pressing force acts evenly on the bumps 27 of the 
chip 26. 

As is evident from the foregoing description, 
the present invention attains the following excellent 
advantages and effects: 

(1) Since LSI chips are joined to the wiring 
board by use of insulating resin (UV resin) of a 
photo-setting nature, pitches between the chips can 
be minimized. In addition, no heating device or 
equipment for generating supersonic waves is re- 
quired, which assures that components are pro- 
tected against deterioration, and that no expensive 
equipment is required. 

(2) A single apparatus can join LSI chips to 
the wiring board without employing a special de- 
vice, thereby reducing equipment costs. 

(3) Since the wiring board setting stage is 
made of glass, the flatness of the stage is en- 
hanced, thereby ensuring the flat contact between 
the LSI chips and the pressing tool. As a result, the 
pressing force is evenly imparted to the bumps of 
the chips, thereby securing a high yield. 

(4) Since the pressing unit presses the chips 
by means of a stepping motor and a compression 
spring, the pressing unit can descend at a faster 
speed immediately before it comes into contact 
with the LSI chips and descends at a slower speed 
thereafter. The rpm of the stepping motor can be 
readily changed from the operation panel. The 
pressing unit is adaptable to varying thicknesses 
without employing any tool or process, thereby 
enhancing the production efficiency. The pressing 
unit allows such a wide range of applicable loads 
as 600 times' from minimum to maximum. 

(5) The pressing tool includes a rolling de- 
vice whereby an equal pressure is applied to the 
bumps of LSI chips, thereby stabilizing the quality 
of products. 

ft is understood that various other modifications 
will be apparent to and can be readily made by 
those skilled in the art without departing from the 
scope and spirit of this invention. Accordingly, ft is 
not intended that the scope of the claims appended 
hereto be limited to the description as set forth 
herein, but rather that the claims be construed as 
encompassing all the features of patentable novelty 
that reside in the present invention, including all 
features that would be treated as equivalents there- 
of by those skilled in the art to which this invention 



pertains. 



Claims 

5 

1. An apparatus for connecting semiconductors 
devices to a wiring board, the apparatus compris- 
ing a first stage for setting a wiring board, a second 
stage for setting a semiconductor device, a con- 

10 tainer for storing an insulating resin of a photo- 
setting nature, a vacuum collet for maintaining the 
semiconductor device, means for monitoring the 
alignment of the electrodes of the semiconductor 
device with the wiring patterns of the wiring board, 

15 a pressing unit for pressing the semiconductor 
device, a source of light for applying a light to the 
resin so as to harden ft, a control for regulating the 
first stage, the second stage, the monitoring 
means, the movement of the vacuum collet, the 

20 load of the pressing unit and a period of time for 
which the light is applied to the resin so that the 
semiconductor device is secured to the wiring 
board with the resin to effect electrical connection 
between the semiconductor devices and the wiring 

25 board. 

2. An apparatus according to claim 1, wherein 
the first stage is made of a metal plate having a 
first recess on its first surface portion, the first 
recess having a groove on its bottom and an ap- 

30 erture having a smaller area than that of the first 
recess, a second recess on its second surface 
portion, the second recess including the first re- 
cess and having an area not smaller than that of 
the first recess, and a transparent place having an 

35 aperture aligning with the groove of the first recess. 

3. An apparatus according to claim 2, wherein 
the transparent plate is a quartz plate. 

4. An apparatus according to claim 1, wherein 
the pressing unit comprises a stepping motor, a 

40 ball screw, a first a second and a third linear guide 
and their mating sliding plates, a pressing head, a 
pressing spring and a spring for holding the press- 
ing head, wherein the stepping motor and the first 
and third linear guides are secured to a main body 

45 of the apparatus, and wherein the second linear 
guide is secured to the sliding plate for the first 
linear guide, and further comprising a first shaft at 
an upper part of the sliding plate for the second 
linear guide, the pressing spring being supported 

so by the first shaft the sliding plate for the third 
linear, guide having a projecting portion having a 
guide hole through which a second shaft having a 
spring stop at its top end is passed, a spring 
disposed between the projecting portion and the 

55 second shaft for holding the pressing head so that 
when the stepping motor is driven, the ball screw 
lowers thereby to enable the sliding plate for the 
first linear guide, the sliding plate for the second 
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linear guide, and the sliding plate for third linear 
guide in the respective order until the lower end of 
the pressing head comes into contact with the 
semiconductor device, and thereafter the sliding 
plate for the first linear guide alone continues to 5 
lower thereby to compress the pressing spring so 
as to apply a load to the semiconductor device 
against the wiring board. 

5. An apparatus according to the present inven- 
tion, wherein the pressing tool comprises a chip 10 
presser having a semi-spherical surface portion 

and a flat surface portion which works as a press, 
and having a shaft perpendicular to the spherical 
surface portion, the pressing tool having a receiv- 
ing member for receiving the chip presser, the rs 
receiving member having a semi-spherical recess 
having a radius not smaller than that of the semi- 
spherical portion of the chip presser having an 
aperture with a larger diameter than that of the 
shaft of the chip presser, the shaft of the chip 20 
presser being passed through the aperture of the 
chip presser receiving member, and a projecting 
portion of the chip presser therethrough is fitted 
with a coil spring and the top portion of the shaft is 
fitted with a stop member having a diameter larger 25 
than that of the coil spring so that the chip presser 
is secured to the chip presser receiving member. 

6. An apparatus according to claim 1, wherein 
the pressing tool comprises a chip presser having 

a semi-cylindrical, cross-shaped flat portion which 30 
works as a press, and a round face portion having 
a shaft perpendicular to the cross-shaped flat por- 
tion. The pressing tool also has a receiving mem- 
ber for receiving the chip presser, the receiving 
member having a groove in an aperture produced 35 
in the bottom. The shaft of the chip presser is 
passed through the aperture of the receiving mem- 
ber, and a projecting portion of the shaft thereth- 
rough is fitted with a coil spring, and the shaft is 
provided with a stop member having a diameter 40 
larger than that of the coil spring so that the chip 
presser is secured to the wiring board. 
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Fig. 3 
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Fig. 4b 
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Fig. 4c 
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Fig. 9a 



|0O 




> Z > ^ 3 



Pig. 9b 





